Pharmacological characterization of N-methyl-D-aspartate receptors in spinal cord of rats with a chronic peripheral mononeuropathy.
N-Methyl-D-aspartate (NMDA) receptor antagonists, acting in the spinal cord, are analgesic. However, the clinical utility of these antagonists is diminished by their adverse effects on cognition and behavior. To facilitate the development of spinal cord-selective NMDA receptor antagonists, we characterized ligand interactions at NMDA receptors in spinal cord of normal rats and rats with a chronic peripheral neuropathy. NMDA receptors in spinal cord were distinguished from those in cerebral cortex on the basis of differences in the potencies of competitive and noncompetitive antagonists and on the basis of differences in their response to spermidine. D(-)-2-Amino-5-phosphonopentanoic acid (AP-5) and (+)-(1-hydroxy-3-aminopyrrolidine-2-one) (HA-966) were more potent in inhibiting NMDA-dependent [3H]TCP binding in spinal cord while, conversely, MK-801 was more potent in inhibiting [3H]TCP binding to NMDA receptors in cerebral cortex. Spermidine increased [3H]TCP binding to NMDA receptors in cerebral cortex (39+/-8%) but not spinal cord (2+/-1%). Based on these properties, NMDA receptors in spinal cord more closely resembled those in cerebellum than those in cerebral cortex. Generation of a chronic neuropathy had no effect on the density of NMDA receptors in lumbar spinal cord. There were also no major changes in the potencies of competitive antagonists or channel blocking ligands, although there was a trend for kynurenic acid and D-CPP to be more potent in the spinal cords of neuropathic animals. These findings indicate that, in both normal and neuropathic pain states, NMDA receptors in spinal cord can be distinguished pharmacologically from those in cerebral cortex. These findings underscore the feasibility of developing spinal cord-selective NMDA receptor antagonists as novel analgesics.